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Abstract 
PURPOSE: The purpose of this study was to develop and implement a patient hand hygiene protocol 
(PHHP) to improve patient outcomes, specifically to decrease the rates of clostridium difficile infections 
(CDI) at Norton Hospital (NH) and Norton Audubon Hospital (NAH) in Louisville, Kentucky. 
METHODS: This was a multi-center, quasi-experimental study that implemented a PHHP on three units 
at two hospitals in the Norton Healthcare system. The sample consisted of 159 patients in the pre-
intervention period and 18 patients in the intervention period. A retrospective records review was 
performed to analyze specific demographic variables. 
RESULTS: No differences in age and gender were found between the pre-intervention and intervention 
groups. The groups showed no difference in gastric antacid and antibiotic usage, prior to and during 
admission. A control chart illustrated CDI rates between NH and NAH for a 21-month time period. Both 
facilities demonstrated common cause variation with no significant trends. 
CONCLUSION:  CDI development is multifaceted; Risks include age, diagnoses, comorbidities, and 
need for antibiotics. CDI rates at NH and NAH were variable and unpredictable, indicating a need for 
extensive research into additional preventative measures. Engaging patients and families in hand hygiene 
can strengthen knowledge and attitudes about hospital acquired infection prevention. 
  
IMPLEMENTING A PATIENT HAND-HYGIENE PROTOCOL  
 
2 
 
Implementing a Patient Hand-Hygiene Protocol to Decrease Clostridium Difficile Infections in the Acute 
Care Setting  
Background 
Hand hygiene reduces the spread of infection, specifically hospital acquired infections (HAIs; 
Larson, 1999). HAIs are likely the most common type of complication for patients who are hospitalized 
(Patient Safety Network, 2016). According to Cao et al. (2016), nearly one-quarter of patients discharged 
from an acute care hospital had at least one multidrug-resistant organism (MDRO) on their hands at 
discharge. In 2011, there were an estimated 722,000 HAIs in U.S. acute care hospitals, with about 75,000 
patients dying during hospitalization (Magill et al., 2014). Of those HAIs, 80,400 were hospital-onset 
clostridium difficile infections (CDI or C. Diff). According to Magee et al (2015), a CDI in 2011 added 
approximately $7,285 in additional hospital costs per patient and 55% of patients experienced a longer 
hospital stay of nearly five days. The CDC provides a HAI progress report that displays HAI statistics 
based on the national average and local data. Based on 2014 data, among the 69 hospitals in Kentucky, 
14% had a standardized infection ratio (SIR) that was significantly higher than the national SIR of 0.92 
(CDC, 2016, pg. 64).  
 Recently there has been an increased focus on the issue of HAI prevention, due to the change in 
reimbursement from the Centers for Medicare and Medicaid Services (CMS) for costs associated with the 
care and treatment of these infections (Conway, 2013). Evidence based practice guidelines have been 
developed by the Centers for Disease Control and Prevention (CDC) and the World Health Organization 
(WHO) to help prevent HAIs from occurring. These guidelines focus on bundling care for patients with 
diarrhea and suspected CDI. Guidelines for CDI prevention include antibiotic stewardship, contact 
precautions, rapid fecal testing for diagnosis, environmental cleaning with bleach, and hand hygiene with 
soap and water (Witt & Barnes, 2013). Both the CDC and the WHO recommend instituting healthcare 
worker hand hygiene guidelines to reduce the spread and development of HAIs (CDC, 2002; WHO 
2009). The current quality measures address infection prevention by the healthcare worker, but these 
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measures fail to adequately address the importance of patient hand hygiene (Cao et al., 2016). There are 
no current practice measures in place at the four adult hospitals at Norton Healthcare that focus 
specifically on patient hand hygiene related to HAI prevention. 
Purpose 
The purpose of this study was to develop and implement a patient hand hygiene protocol (PHHP) to 
improve patient outcomes, specifically to decrease the rates of CDI at Norton Hospital (NH) and Norton 
Audubon Hospital (NAH). The study objectives were to identify the one year incidence of CDI rates 
among patients at NAH and NH between January 1, 2016 and December 31, 2016 and to use this as pre-
intervention data to compare with the intervention period of August 7, 2017 through September 29, 2017. 
The pre-intervention period was also narrowed down to August 2016 through September 2016 so as to 
compare an equal time period to the intervention phase. The primary investigator then developed a PHHP 
based on current evidence based practice and implemented this protocol in the medical/surgical and 
oncology telemetry unit at NAH and the renal telemetry units at NH from August 7, 2017 through 
September 29, 2017. Prior to and after implementation of the PHHP, the questions to be addressed were: 
1. How many incidences of CDI occurred during the pre-intervention period of the 2016 calendar 
year at both hospitals? 
2. How many incidences of CDI occurred during the narrowed pre-intervention period of August 
and September 2016 at both hospitals and within the specific units? 
3. How many incidences of CDI occurred during the intervention period within the specified units 
at NAH and NH? 
4. How many incidences of CDI occurred during the intervention period hospital wide at NAH and 
NH? 
5. What variables might contribute to the incidences of CDI during both the pre-intervention and 
intervention periods? 
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Methods 
 This was a multi-center, quasi-experimental study. The study consisted of two phases adapted 
from a PHHP developed by Pokrywka et al. (2014). The first phase consisted of educating nursing staff 
from the selected units and implementing the PHHP. The second phase consisted of a retrospective 
review of data, and gathering the amount of CDI occurrences prior to the implementation of the PHHP 
(January 1, 2016 and December 31, 2016) and during the intervention period on the chosen units at both 
hospitals.  
Setting 
 The Norton Healthcare system is the largest in the Louisville, Kentucky region and includes four 
adult hospitals and one pediatric hospital, along with many primary and urgent care centers available for 
the medical needs of the residents in Louisville and the surrounding counties of Kentucky and Southern 
Indiana. Of the five hospitals, NH and NAH were the focus of this study. NH is a 379 private bed facility 
that houses adult patients, ages 18 and older. The units that the study occurred on care for patients with 
renal disorders and general medical and surgical patients. NAH is a 432-bed acute care facility that 
houses adult patients, ages 18 and older. The unit that this study occurred on cares for oncology patients 
and general medical and surgical patients. These units were chosen to pilot the study because they had the 
highest incidence of CDI at their respective hospitals in 2016.  
Sample 
The sample consisted of the medical records of 159 patients for the pre-intervention period and 
18 patients for the intervention period. The records of all patients who met inclusion criteria between 
January 2016 and December 2016 (pre-intervention) and between August 7, 2017 and September 29, 
2017 were included. Both pre-intervention and intervention period outcomes were compared. Inclusion 
criteria encompassed adult patients 18 years and older who were admitted to the specific units and tested 
positive for hospital-onset CDI. The CDI was considered hospital-onset if there was confirmed laboratory 
testing after 72 hours of admission. Exclusion criteria consisted of patients who tested positive for a CDI 
within the first 72 hours of admission and those with a length of stay shorter than three days. The 
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definition of CDI that was used was: “A toxin-producing C. difficile organism detected by culture or 
other laboratory means performed on an unformed stool sample (must conform to the container)” (CDC, 
2017, p. 20). Patient-related variables were collected in order to compare variables that may have 
contributed to the differences in the incidences of CDI. These included: age, sex, hospital length of stay, 
admitting diagnoses, comorbid conditions, antibiotics administered prior to and during admission but 
prior to CDI testing, gastric antacid use during hospital stay, previous history of CDI, date of CDI testing 
performed, location from which the patient was admitted (home, nursing home, rehab, etc.), and 
admission date. 
Features 
 Unit Specifics. The two renal telemetry units at NH consist of 16 private inpatient rooms each. 
The oncology telemetry unit at NAH consists of private and semi-private rooms with a total of 40 
inpatient beds.  
Staff Education. All nursing staff (nurses and nurse assistants) on the intervention units were 
trained in implementation of the PHHP. Nursing staff received education about the study via face-to-face 
education sessions. Handouts and posters were provided as reminders, as well as educational tools in the 
process. 
The Intervention. Since the primary mode of CDI transmission within inpatient healthcare 
facilities is person-to-person spread through the fecal-oral route, the starting point of the PHHP to occur 
was at mealtimes. The PHHP consisted of three designated times for staff to perform or offer patient hand 
hygiene: prior to breakfast, lunch, and dinner. Hand hygiene was defined as washing the patient’s hands 
with soap and water at the sink, using hand sanitizer, or cleansing with a soapy washcloth.  
Monitoring Adherence. Nursing staff were assessed for adherence to the PHHP through random 
audits at varying meal times, using the auditing tool in Appendix A. Protocol adherence was defined as 
providing patients with hand hygiene prior to each meal. If patient hand hygiene was not performed, the 
staff member was asked to describe the barrier to patient hand hygiene (i.e. patient refusal, patient not on 
the unit, no soap or hand sanitizer available, etc.). 
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Data Collection 
 Approvals from the University of Kentucky Institutional Review Board (IRB) and the Norton 
Healthcare Office of Research and Administration (NHORA) were obtained prior to the collection of 
data. This study was based on a quasi-experimental design and a retrospective chart review. After the 
intervention period, patient charts were obtained from NHORA through the Norton Healthcare electronic 
patient database. Charts were identified by each hospital’s standard report of patients with hospital-onset 
CDI that is required to be reported to the CDC National Healthcare Safety Network (NHSN). During data 
collection, patient records were accessed using the patient medical record number (MRN), data were 
abstracted based on the list below, and then transferred to an electronic spreadsheet. Please refer to Table 
1 for a list of variables that were reviewed, which included demographic variables (age, gender, admitting 
diagnosis, comorbidities, the location from which the patient was admitted, previous history of CDI) and 
outcome variables (hospital length of stay [LOS], antibiotics administered prior to and during admission 
but prior to CDI testing, gastric antacid use). 
Data Analysis 
 Descriptive statistics, including frequency distributions, means, and standard deviation (SD) were 
used to describe patients’ demographic characteristics and outcome variables. A control chart was created 
to look at CDI rates over the 21 month period of January 2016 through September 2017 for both NH and 
NAH. The mean rate, SD of +/- 3, and upper and lower confidence intervals were obtained. All data 
analysis was conducted using Microsoft Excel 2013. 
Results 
Rates of CDI 
 A control chart was created to assess the trend of CDI rates for 21 months (January 2016 through 
September 2017) at NH and NAH. The control chart illustrated a common cause variation for CDI rates at 
NH, with no significant outliers (LCL=0; Figure 1). For NAH, there was one outlier in early 2016, and 
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the following months show a common cause variation as well (LCL=0; Figure 2). On the three specific 
intervention units, there were four incidences of CDI during the intervention period of August and 
September 2017, compared to one incidence during the same time period in 2016. An incidental finding 
when reviewing patient charts was that 32.2% of these patients were deceased. 
Staff Adherence 
  Random audits of the PHHP were performed at each mealtime on the intervention units. Overall, 
for the three units, staff were compliant with offering hand hygiene to the patients 71.1% of the times 
observed (NH: 73%, NAH: 66.7%). Breakfast was the most compliant mealtime with 86.5% adherence to 
the protocol (NH: 90%, NAH: 80%), lunch had 66.7% compliance (NH: 70%, NAH: 60%), and dinner 
60% (NH: 60%, NAH: 60%; Figure 7). Reasons provided for non-adherence to the PHHP were: patient 
refusal of hand hygiene (46%), staff were too busy (30.8%), there was not enough time to provide hand-
hygiene to the patient (7.7%), staff forgot to provide hand-hygiene (7.7%), and patient was not on the unit 
at the time meal was served (7.7%; Figure 8). Nursing staff were reeducated 100% of the time during 
random audits about the importance and purpose of patient hand-hygiene. 
Sample Characteristics 
 A total of 177 patient charts were reviewed: 159 prior to the PHHP implementation for January 
2016 through December 2016 (NH: 93, NAH: 66) and 18 during the intervention period (NH: 12, NAH: 
6). The mean age for both groups was 64.4 years old and the majority of patients were female (52.6%). 
The mean length of stay for both groups was 17.1 days. The pre-intervention and intervention 
demographic characteristics as to age, gender, admitting diagnosis, comorbidities, location from which 
the patient was admitted, antibiotic use before and during admission, and previous history of CDI are 
presented in Tables 1 and 2. The group demographics did not differ significantly, demonstrating 
similarities.   
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Admitting diagnosis 
 Patients’ admitting diagnoses were individually assessed and the top five diagnoses for both pre-
intervention and intervention groups were identified (Figure 5). Overall, for both hospitals the most 
common admitting diagnoses were sepsis (8.5%), GIB (6.8%), pneumonia (6.2%), respiratory failure 
(6.2%), and cancer (5.2%). At NAH the most frequent admitting diagnoses for these patients were 
pneumonia (12.5%), sepsis (8.3%), chronic obstructive pulmonary disease (COPD; 6.9%), and congestive 
heart failure (CHF), encephalopathy, small bowel obstruction, and gastrointestinal bleeding (GIB) (5.6% 
each). At NH they were sepsis (8.6%), respiratory failure (7.6%), GIB (7.6%), cancer (6.7%), and 
cellulitis (4.8%).  
 Comorbid conditions 
 Patients’ comorbidities were individually assessed and the top five comorbid conditions for both 
pre-intervention and intervention groups were identified (Figure 6). The most common comorbidities for 
both hospitals were hypertension (HTN) (31.6%), diabetes mellitus (DM) (25.4%), COPD (17.5%), renal 
disorders (14.2%), and coronary artery disease (CAD) (11.9%). At NAH the most frequent comorbid 
conditions were HTN (31.9%), COPD (20.8%), DM (19.4%), hyperlipidemia (HLD) (16.7%), CAD 
(13.9%) and urinary tract infection (UTI; 13.9%); at NH were HTN (31.4%), DM (29.5%), COPD 
(15.2%),  renal disorders (15.2%), atrial fibrillation (12.4%), and CAD (10.5%).  
 From where were patients admitted 
 The most common living arrangement for 132 pre-intervention and intervention patients prior to 
admission to the hospital was home (74.6%) (Table 3). There were no significantly statistical differences 
between NAH and NH patients being admitted from either a nursing home (11.1% and 16.2%, 
respectively) or rehab (6.9% and 8.6%). NH had patients admitted from high risk areas, like shelters and 
outlying hospitals (2.9% each), and NAH patients were not admitted from either place. 
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Antibiotics, gastric antacids, and history of CDI 
 To assess for antibiotic overuse and stewardship, the use of antibiotics prior to admission and 
during admission but prior to CDI testing were analyzed. As a whole, both the pre-intervention and 
intervention groups did not statistically differ with regard to the percentage of antibiotics being prescribed 
prior to admission (18.9% and 22.2%, respectively) and during admission (86.8% and 88.9%). A look at 
Figures 3 and 4 illustrates the most frequently prescribed antibiotics for these patients, both prior to and 
during admission but prior to CDI testing. 
Gastric antacids, specifically proton pump inhibitors can play a role in the development of C. 
Diff, so it was assessed whether the patients were receiving one during admission. The use of gastric 
antacids during hospitalization in both pre-intervention and intervention groups was high (80%). To 
assess for other possible contributions to the contraction of CDI, previous history of a CDI was analyzed. 
There was no difference between the pre-intervention and intervention groups with regard to whether the 
patient had a previous history of CDI (12% and 16.7%) (Refer to Tables 1 and 2). 
Discussion 
 This study aimed to decrease CDI rates in the acute care setting through a PHHP and assess other 
variables that may contribute to the development of CDI. Comparing the intervention unit data from 
August/September 2016 and 2017 revealed an increase in CDI incidence. Though overall PHHP 
adherence rate was at 71.1%, there were outliers that were uncontrollable to the determination of CDI on 
the culpable units. Some of these outliers included unit transfers during hospitalization and transportation 
of patients through infected areas of the hospital (i.e., through other units or ancillary departments).  
As evidenced by the demographic data collected, CDI development is multifaceted, with specific 
risk factors being both modifiable and non-modifiable. As the rates of CDI increase, it is crucial to 
develop a more systematic approach to CDI and overall HAI prevention. There is an algorithm in place at 
IMPLEMENTING A PATIENT HAND-HYGIENE PROTOCOL  
 
10 
 
Norton Healthcare to combat the spread of CDI, which includes early microbiology testing of stool at 
symptom onset, contact plus precautions, soap and water handwashing by staff, and environmental 
cleaning with bleach. At NAH, a Xenex machine was purchased to help decrease the rates of CDI. The 
Xenex machine uses an ultraviolet disinfection technology that is proven to kill C. Diff spores in five 
minutes (Xenex, n.d.). Based on the results of the CDI rates at NH and NAH, there is still more to be 
done to help in CDI prevention and transmission. 
In a 2012 C. Diff and mortality literature review, 15 studies were identified that indicated a 
mortality rate of 15% or greater in patients with a CDI (Magill et al, 2014). As previously mentioned, 
32.2% of the patients included in this study were deceased. The mortality rate of the study sample was 
higher than that of the literature review; there are a few explanations for this finding. The patients at NAH 
were admitted to an oncology unit which could indicate that they may have been at a higher risk of 
developing HAI due to being immunocompromised. Also, one of the top admitting diagnoses at both 
hospitals was sepsis. Sepsis alone carries a mortality rate of 15% while in the hospital and carries many of 
the risk factors for the development of a CDI (Rhee et al., 2017). Further evaluation of the comorbidity 
burden and mortality risk among patients who develop CDI is recommended. 
Hand Hygiene 
 According to the Clinical Practice Guidelines for CDI, one of the most important infection 
control measures to be implemented in the hospital is an emphasis on compliance with the practice of 
hand hygiene (Cohen et al., 2010). Though this study was unable to show any correlation between a 
PHHP and decreased CDI rates, adding patient hand hygiene to the HAI prevention bundle would be 
significant.  Systematic patient hand hygiene is an inexpensive and highly effective preventive measure 
against MDRO nosocomial transmission (Gagne et al., 2010). With the common cause variation of CDI at 
NH and NAH, including a PHHP hospital-wide may help shift the rates downward. Norton Healthcare 
has a strong presence of support for healthcare worker hand hygiene, through the use of readily available 
hand sanitizer and sinks with soap, posters reminding staff of hand hygiene, and audits to assure hand 
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hygiene compliance among staff; adding a PHHP throughout each hospital would facilitate the 
importance of compliance.  
 Notably, the most common reason for non-adherence to the PHHP was due to patient refusal 
(46%). This indicates a need for enhanced patient education on the importance and purpose of hand 
hygiene. According to CMS, patients and their families are essential partners in the effort to improve the 
quality and safety of health care (n.d.). Some methods of educating patients on hand hygiene can be 
providing informational brochures, signage, education boards and informational screen-savers on 
computers in the patient rooms (Pokrywka et al., 2014, pg. 148). Also, more extensive staff education 
would also be beneficial in increasing the adherence rate of a PHHP. A self-learning module on CDI and 
the importance of hand hygiene was developed for healthcare workers and patients in a similar study by 
Pokrywka et al. (2014). 
Limitations and Implications for Future Research 
 Several limitations were identified in the design of this study. Though data were collected from 
two establishments, the study was limited to the specific Louisville, KY region. Many of the admitting 
diagnoses and comorbidities seen were indicative of the region. A larger multi-center, multi-regional 
comparison will help increase generalizability. 
Due to charts being reviewed retrospectively, much of the nursing documentation related to stool 
characteristics seemed to be inaccurate or missing. This made it difficult to decipher when patient 
symptoms began as compared to when they were tested for CDI, which is crucial in determining CDI as 
hospital-onset versus community-onset. It would be recommended to include in staff education the 
importance of documenting correct occurrences and characteristics of the patient’s stool in relation to CDI 
detection. 
Another limitation of this study was the length and reach of the intervention. The eight week 
intervention period and having three intervention units was due to graduation feasibility. Auditing of 
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protocol adherence was performed solely by the primary investigator, it is possible that such a high staff 
compliance rate was noted due to the Hawthorne effect. To see an impact on CDI rates, this study is 
recommended to be implemented for at least one year and hospital-wide. There will be a need for an 
increased number of researchers to assist in staff education and protocol adherence audits.  
Further research should include showing direct hospital costs of CDI, both pre and post 
intervention implementation. Patients with a CDI are found to have increased total patient costs, hospital 
length of stay, and risk of readmission (Magee et al., 2015, pg. 1151). Medicare reports that each hospital 
will lose up to one million dollars in Medicare payments for a year based on hospital CDI rates (Rau, 
2016).  
Future research can also look at the issue of patient satisfaction. A PHHP is one way in which the 
patient can visually see the importance of hand hygiene because nursing staff are offering it throughout 
the day. This may lead to an increase in scores on the Hospital Consumer Assessment of Healthcare 
Providers and Systems (HCAHPS) if the patient experience is enhanced through the implementation of 
this intervention. 
Conclusion 
The goal of this study was to implement a PHHP to decrease the rates of CDI at two Norton 
Healthcare hospitals. This type of study is critical in preventing HAI and decreasing population mortality 
rates. In the last 21 months at NH and NAH, CDI rates have been variable and unpredictable, indicating a 
need for extensive research into additional preventative measures. Engaging patients and families in hand 
hygiene can strengthen their knowledge and attitudes about HAI prevention and change the social 
expectations for hand hygiene behavior. In a healthcare society where quality of care is vital to 
reimbursement, HAI prevention is effective on clinical and financial outcomes, as well as the patient 
experience. 
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Table 1. Demographic variables for 2016 (January – December) 
  
Demographic variables for 2016 (January-December) 
 Norton Hospital Norton 
Audubon 
Both 
Patients with positive CDI testing 93 60 159 
Characteristic n(%) n(%) n(%) 
Age, years  
   Mean (SD) 
 
59.9 (16.2) 
 
69 (13.4) 
 
63.7 (15.7) 
Gender 
    Female 
   Male 
 
43 (46.2%) 
50 (53.8%) 
 
40 (60.6%) 
26 (39.4%) 
 
83 (52.2%) 
76 (47.8%) 
Length of Stay (LOS), days  
   Mean (SD) 
 
17.6 (8.4) 
 
15.5 (15) 
 
16.7 (12.7) 
Admitted from: 
   Home 
   Nursing Home 
   Rehab 
   Shelter 
   Hospital 
 
64 (68.8%) 
14 (15.1%) 
9 (9.7%) 
3 (3.2%) 
3 (3.2%) 
 
54 (81.8%) 
8 (12.1%) 
4 (6.1%) 
0 
0 
 
118 (74.2%) 
22 (13.8%) 
13 (8.2%) 
3 (1.9%) 
3 (1.9) 
Prescribed antibiotics prior to admission 
   Yes 
   No 
 
20 (21.5%) 
73 (78.5%) 
 
10 (15.2%) 
56 (84.8%) 
 
30 (18.9%) 
129 (81.1%) 
Prescribed antibiotics during admission, but 
prior to CDI testing 
   Yes 
   No 
 
 
78 (83.9%) 
15 (16.1%) 
 
 
60 (90.9 %) 
6 (9.1%) 
 
 
138 (86.8%) 
21 (13.2%) 
Gastric antacid during admission 
   Yes 
   No 
 
75 (80.6%) 
18 (19.4%) 
 
58 (87.9%) 
8 (12.1%) 
 
133 (83.6%) 
26 (16.4%) 
Previous history of CDI 
   Yes 
   No 
 
7 (7.5%) 
86 (92.5%) 
 
12 (18.2%) 
54 (81.8%) 
 
19 (12%) 
140 (88%) 
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Table 2. Demographic variables for 2017 (August - September) 
  
Demographic variables for 2017 (August-September) 
 Norton Hospital Norton 
Audubon 
Both 
Patients with positive CDI testing 12 6 18 
Characteristic n(%) n(%) n(%) 
Age, years  
   Mean (SD) 
 
69.9 (15.2) 
 
72.2 (13.5) 
 
70.7 (14.3) 
Gender 
    Female 
   Male 
 
7 (58.3%) 
5 (41.7%) 
 
3 (50%) 
3 (50%) 
 
10 (55.6%) 
8 (44.4%) 
Length of Stay (LOS), days  
   Mean (SD) 
 
21 (20.0) 
 
21 (7.8) 
 
20.2 (16.7) 
Admitted from: 
   Home 
   Nursing Home 
   Rehab 
 
9 (75%) 
3 (25%) 
0 
 
5 (83.3%) 
0 
1 (16.7%) 
 
14 (77.8%) 
3 (16.7%) 
1 (5.5%) 
Prescribed antibiotics prior to admission 
   Yes 
   No 
 
3 (25%) 
9 (75%) 
 
1 (16.7%) 
5 (83.3%) 
 
4 (22.2%) 
14 (77.8%) 
Prescribed antibiotics during admission, but 
prior to CDI testing 
   Yes 
   No 
 
 
11 (91.7%) 
1 (8.3%) 
 
 
5 (83.3 %) 
1 (16.7%) 
 
 
16 (88.9%) 
2 (11.7%) 
Gastric antacid during admission 
   Yes 
   No 
 
10 (83.3%) 
2 (16.7%) 
 
5 (83.3%) 
1 (16.7%) 
 
15 (83.3%) 
3 (16.7%) 
Previous history of CDI 
   Yes 
   No 
 
2 (16.7%) 
10 (83.3%) 
 
1 (16.7%) 
5 (83.3%) 
 
3 (16.7%) 
15 (83.3%) 
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Table 3. Demographic variables for all patients 
  
Demographic variables for all patients 
 Norton Hospital Norton 
Audubon 
Both 
Patients with positive CDI testing 105 72 177 
Characteristic n(%) n(%) n(%) 
Age, years  
   Mean (SD) 
 
61.1 (16.4) 
 
69.2 (13.4) 
 
64.4 (15.7) 
Gender 
    Female 
   Male 
 
50 (47.6%) 
55 (52.4%) 
 
43 (59.7%) 
29 (40.3%) 
 
93 (52.6%) 
84 (47.5%) 
Length of Stay (LOS), days  
   Mean (SD) 
 
18 (15.6) 
 
15.8 (8.3) 
 
17.1 (13.1) 
Admitted from: 
   Home 
   Nursing Home 
   Rehab 
   Shelter 
   Hospital 
 
73 (69.5%) 
17 (16.2%) 
9 (8.6%) 
3 (2.9%) 
3 (2.9%) 
 
59 (81.9%) 
8 (11.1%) 
5 (6.9%) 
0 
0 
 
132 (74.6%) 
25 (14.1%) 
14 (7.9%) 
3 (1.7%) 
3 (1.7%) 
Prescribed antibiotics prior to admission 
   Yes 
   No 
 
23 (21.9%) 
82 (78.1%) 
 
11 (15.3%) 
61 (84.7%) 
 
34 (19.2%) 
143 (80.8%) 
Prescribed antibiotics during admission, but 
prior to CDI testing 
   Yes 
   No 
 
 
89 (84.8%) 
16 (15.2%) 
 
 
65 (90.3 %) 
7 (9.7%) 
 
 
154 (87%) 
23 (13%) 
Gastric antacid during admission 
   Yes 
   No 
 
85 (81%) 
20 (19%) 
 
63 (87.5%) 
9 (12.5%) 
 
148 (83.6%) 
29 (16.4%) 
Previous history of CDI 
   Yes 
   No 
 
9 (8.6%) 
96 (91.4%) 
 
13 (18.1%) 
59 (81.9%) 
 
22 (12.4%) 
155 (87.6%) 
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Figure 1. Norton Hospital clostridium difficile infection (CDI) rates from January 2016 through 
September 2017. 
 
Note. This figure illustrates common cause variation for CDI rates throughout the 21-month period at 
Norton Hospital. The lower confidence level is zero. 
 
Figure 2. Norton Audubon Hospital CDI rates from January 2016 through September 2017. 
 
Note. This figure illustrates that there was one outlier in early 2016 and then the following months show a 
common cause variation with no further outliers. The lower confidence level is zero. 
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Figure 3. Most frequently prescribed antibiotics prior to admission. 
 
 
Figure 4. Most frequently prescribed antibiotics during admission, but prior to testing  
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Figure 5. Most common admitting diagnosis 
 
 
Figure 6. Most common comorbid conditions. 
 
  
0
2
4
6
8
10
12
14
P
er
ce
n
ta
ge
 o
f 
p
at
ie
n
ts
Most Common Admitting Diagnosis
Norton Hospital Norton Audubon Hospital Both
0
5
10
15
20
25
30
35
P
er
ce
n
ta
ge
 o
f 
p
at
ie
n
ts
Most Common Comorbid Conditions
Norton Hospital Norton Audubon Hospital Both
IMPLEMENTING A PATIENT HAND-HYGIENE PROTOCOL  
 
22 
 
Figure7. Staff adherence to the PHHP. 
 
 
Figure 8. Reasons for non-adherence to the PHHP 
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Appendix A 
Audit Tool 
 
 
Mealtime observed 
 
 
Patient hand hygiene performed? 
 
 
If not, what barrier was present? 
 
 
Was staff reeducated? 
 
 
